Abstract-Incidents or fire outbreaks are very common accidents occurring in Malaysia. The damage caused by this type of incident is very catastrophe towards nature and humans. Due to this fact, the need for fire detection application has greatly increase in recent years. In this paper we proposed a fire detection algorithm base using a combination of RGB and HSL filter to detect the color of the fire which is mainly comprehended by the intensity of the component R which is red color. Then Bagof-Features (BoF) classification model was used to classify and calculate the rate for fire present. The overall accuracy of the algorithm obtain is 98% and the efficiency is 89%. The classification rate for the present of fire is 97.6%.
I. INTRODUCTION
Lately fire outbreaks is common issue happening in Malaysia and the damage caused by it is so tremendous. It is a common practice that surveillance cameras being installed in several locations. Due to this there is an increase of need for fire detection based on computer vision for such devices. Such devices include a wide range of CCTV, wireless camera even to UAVS. Most current fire alarms system are based on electronic sensors which depends on certain characteristic of fire such as color, heat and so on. However these traditional detection methods are not be alerted until a certain condition has been reach. In many cases the system will not work unless those trigger the sensors of the fire alarm system. In worst case scenario assume that if the sensors are spoiled or not being configure accurately can cause huge problem during a real fire outbreak. Besides that, almost all this traditional cannot be used in outdoor environment for example in highways, field, forest and similar surrounding. In addition, human surveillance method in these type surrounding is completely unreliable due to the physical and mental factor of humans. This condition is totally different in vision based fire detection system. Where else this type of system offer several distinguish advantages over those traditional detection methods. For example the cost of using this type of detection is cheaper and the implementation of this type system is much simpler compare to those traditional methods. Secondly the response time of fire detection system is faster compare to any other traditional detection methods since a vision sensor-based fire detection system does not required any type conditions to trigger the sensors and it has the ability to monitor a large area depends on the camera used .The most benefit of these type of system is the fire source can be saved in a form of image or video which can used for promoting the diversification of the fire detection method greatly. Last but not least, in case of false alarm which usually happen in several places in Malaysia, the system manager can confirm the situation through the surveillance monitor. Hence there is a need for a steady and efficient vision based fire detection algorithm. There several related work published in this area for example [1] suggested a method with uses RGB color model and background subtraction method. This method does have two major advantages which are modes computational load and fast processing but greatly effects the quality of the fire detected. A method which uses HSV and YCbCr color model with conditions to separate brightness of the fire from the background and ambient light [2] . Meanwhile research done [3] extracted flame objects by iterative adaptive threshold techniques. A flame detection algorithm based on based on Bag-of Features in the YUV Color Space was develop [4] . By combining the characteristics of fire and human activity a fire detection algorithm was proposed [5] . In [6] the detection of fire was done by using a method which focus on adaptive edge detection and classification of the flame level and was resilient back using neutral network. A video preprocessing method was proposed by [7] , where a very algorithm was used based on color, shape and motion detection followed by an accuracy test. . Research done by [8] was able to detect fire and smoke using segmentation technique under image processing. A fire detection algorithm to detect forest fire was developed by [9] which uses background modelling, mixed color space and threshold color segmentation. In the paper [10] a method using color look up and histogram analysis was used. This method used chromatic color rule and histogram to represent the fire region. Celik [11] separates the proposed algorithm into 2 parts to detect color and motion. Background subtraction method and CIE color modal was used.
The algorithm that is proposed on this paper is based on color filters using a combination of RGB filter and HSL filter. Then a BOF classification method is used to ensure the fire region is present in large amount of dataset.
II. PROPOSED ALGORITHM

A. Flow Chart of The Algortihm
The flow chart of the proposed algorithm is shown in Fig.1 . The image acquisition can be from any surveillance devices. First the RGB filter is applied to detect the the first stage is to detect the color of the fire which is primarily comprehended by the intensity of component R or red color where it represents the fire color. Next HSL filter is used to control the Hue,Saturation and Lightness attribute in the image. Finaly Bag-of-Features clasification model is used to classify the either fire is present or not from the 500 sample images. 
B. RGB Filter
A fire image can be described by using its color properties. There are three different element of color pixel: R, G and B. The color pixel can be extracted into these three individual elements R, G and B, which is used for color detection. RGB color model is used to detect red color information in image. In terms of RGB values, the corresponding inter-relation between R, G and B color channels: R>G and G>B. The combined condition for the captured image can be written as: R>G>B. In fire color detection R should be more stressed then the other component, and hence R becomes the domination color channel in an RGB image for fire. This imposes the condition for R as to be over some pre-determined threshold value RTH. All of these conditions for fire color in image are summarized as following:
Where RTH is the Red color threshold value for fire. Hence the pixel of element of red need to domain threshold and should be greater than other elements. R > Threshold of red element and > G > B.
C. HSL Filter HSL is acronym for Hue, Saturation and Lightness filter. This filter is one of the common color coordinated system to represent the red, green and blue color models. The purpose of this filter is to control the HSL element in the image. The hue is the reflected color from the image or the object of focus besides that Hue is also can be consider as an attribute that represent true color and relates to dominant wavelength in a combination of light waves. Saturation is also called as Chroma, where it represents the strength of the color. The element of this filter is lightness which is usually refers to brightness or the intensity of the color which is usually measured in percentage between black and white. HSL (Hue, Saturation, and Lightness) color model is based on intuitive color parameters, being derived from the RGB color cube. Hue (H) specifies an angle about the vertical axis of the pyramid, varying from , which corresponds to the red, to 360 . The parameter H possesses indefinite value for the gray scale which varies from black to white. Saturation (S) is measured along the horizontal radius of the pyramid and specifies the relative purity of the color. This parameter varies from 0 (gray scale) to 1 (pure colors). Lightness (L), measured along the vertical axis, possesses value 0 for black and 1 for white. It specifies the amount of light in the color. Lightness is the variable has been used in our approach, under assumption that the computer generated objects will have higher lightness due to the sharpness of the objects. The following steps are to convert red green and blue color model into HSL color model which is a fundamental part in using this filter.
The following process show how the filter works. The first step is to get the RBG values for a certain color; this is done by using RGB filter. Next is to convert the range of those values to the range of 0 to 1. This can be done by dividing them by 255. [Assume that R = 24, G = 98, and B = 118 this value can be produce by applying the RBG filter] R=24/255=0.09,G=98/255=0.38 and B=118/255=0.46.Then next step is to find minimum and maximum values of RBG. Minimum value = 0.09 which is the R value and Maximum value = 0.46 which is value for B. Then the luminance is to be calculated by adding the (Maximum value+ Minimum value)/2. L = (0.09 + 0.46)/2 = 0.28 when convert into percentage is 28%. Next step is to find out whether there is saturation by checking the luminance. If the Maximum value and Minimum value are equal then no saturation. When there is no saturation then the Hue calculation is not required. In this case, there is saturation since both values are not equal. To determine this, the value of L, luminance is to be checked. If L is smaller than 0.5 than the Saturation's calculation will be as (maximum value -minimum value) divide with the value of (maximum value + minimum value). Else the calculation of (maximum value -minimum value) / (2.0-(maximum valueminimum value) will be use. This is case the Luminance is smaller than 0.5 hence the calculation for Saturation will be (maximum value -minimum value) divide with the value of (maximum value + minimum value). So the calculation of saturation will be = (0. 
D. Bag-of-Features(BoF)
The BoF model, is derived from Bag-of-Words (Bow) model, the main purpose of this model is to solve classification problem related to image processing. This model depends on several parameters. The local feature extraction process relies on the size of the patches (δ) while the classification process depends both on the size of the codebook (K) and the classification algorithm used. The best δ is searched in the set {20, 40 . . . 100} and K in the set {100, 200, 300}. Each one of the tested classification algorithms depends on several parameters as well. The step required this model is shown in Fig.2 . III. RESULT The following details are the results that was obtain using the algorithm which was proposed. Fig.3 . is the result obtain after using both color filters. The following formulas where used to calculate the accuracy and efficiency of the algorithm.
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Accuracy = TP/ (TP+TN) ×100%
(1)
The accuracy obtain for the algorithm proposed was 98% and the efficiency is 89%. For the Bag-of-Features (BoF) classification model, 50 non fire images was added to 500 dataset that was used in the experiment. This process is to ensure the algorithm is flexible and suitable to be used in great amount of dataset element in the future. 
Details Classification
Total Images Misclassified
Fire present 500 12
Non fire present 50 1
Hence the classification rate for fire present is 97.6%.The misclassification rate is 2.4%. This high percentage shows that the algorithm is able perform even there interferences on the dataset. It also can be used to represent the flexibility and suitability of the algorithm dealing in large of number of dataset.
IV. CONCLUSION
On conclusion a fire algorithm based on color filters and Bagof-Features. The color of fire is detected using a combination of RGB filter and HSL filter. The Bof is used to calculate the classification rate for fire present. Overall accuracy obtain from the algorithm is 98% and the efficiency of the algorithm is 89%. The classification rate for the entire modify dataset is 97.6%. In future work, usage of drones or robotic will be used to evaluate the algorithm.
